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IN THE SOUTHEASTERNUNITED STATESx

John W. Thieret

. Berlin Phys. 1840: 93. 1842,

(Bogmoss Family)

A monotypic family of herbaceous aquatic monocotyledons distinguished

by "mosslike" habit; perfect, hypogynous, regular (actinomorphic) flowers

with 2 perianth whorls; 3 stamens; unilocular gynoecium with three parie-

tal placentae; loculicidal capsular fruit; and seeds with starchy endosperm,

a minute apical embryo, and a "stopper" or "embryostegium" formed

from the inner integument of the ovule.

Characteristic anatomical features cited by Tomlinson include the lack

of hairs except in the leaf axils; the presence of longitudinal air canals in

root, stem, and leaf segmented by transverse diaphragms of stellate cells;

the absence of mechanical tissues, the reduced stelar tissues being sheathed

in both stem and root by an endodermis (thickened in the stem) ;
and the

absence of secretory elements.

The Mayacaceae are of somewhat uncertain taxonomic position. Even

their familial status has been questioned (Grisebach included them in the

Xyridaceae). They share various features with one or more of several

families: Centrolepidaceae, Commelinaceae, Eriocaulaceae, Rapateaceae,

Restionaceae, and Xyridaceae. A convincing argument for closest relation-

ship with Commelinaceae is presented by Hamann (1961). Tomlinson

concluded that "it is probable that Mayaca originated from the same

stock that has produced Eriocaulaceae, Commelinaceae, and Xyridaceae."

1. Mayaca Aublet, Hist. PI. Guiane Franc,. 1: 42; 3: pi. 15. 1775.

Simple or branched "mosslike" aquatic herbs with copiously leafy stems.

1
Prepared for a generic flora of the southeastern United States, a joint project of

the Arnold Arboretum and the Gray Herbarium of Harvard University made possible

through the support of the National Science Foundation (Grant BMS74-21469, prin-

cipal investigator, Carroll E. Wood. Jr.). This treatment follows the format established

in the first paper in the series (Jour. Arnold Arb. 39: 296-346, 1958). The area cov-

ered includes North and South Carolina, Georgia, Florida, Tennessee, Alabama, Mis-

sissippi, Arkansas, and Louisiana. References that I have not seen are marked with

I am indebted to Dr. Wood for his careful review of the manuscript and for

other aid and to the staff of the Lloyd Library, Cincinnati, for help in bibliographic

matters. The illustration was drawn by Karen S. Velmure, under the direction of

Kenneth R. Robertson, from preserved material collected by J. D. Ray, C. E. Wood,

Jr., C. E. Smith, Jr., and R. J. Eaton in Seminole County, Florida, and from a

taken by C. E. Smith, Jr. at the same time.
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Transverse diaphragms in roots producing in dried specimens the appear-
ance of cross-striations. Leaves alternate, spirally arranged, sessile, lanceo-

late or linear-lanceolate to filiform, 1 -nerved, commonly notched at the

apex. Inflorescence of solitary axillary flowers [or of terminal simple urn-

belliform clusters] . Flowers perfect, regular, hypogynous, with 2 perianth

whorls, the pedicels short to long, each bracteate at its base, the bracts

("spathes" or "hypsophylls") broad, membranaceous, delicate, shorter

than the leaves. Calyx persistent, of 3 distinct, ovate or ovate-lanceolate

to lanceolate sepals. Corolla of 3 distinct, ovate to rotund, white to pink

petals. Androecium of 3 distinct stamens, these opposite the sepals; fila-

ments linear, slightly widened at the base; anthers basifixed, 2(?)- or

4-sporangiate, 2- [or 4-] loculate at an thesis, opening through an apical

or subapical pore or slit [or through an apical tube or cup]
;

pollen 1-sul-

cate, tenui-exinous, elliptic to broadly ovate. Gynoecium syncarpous,

3-carpellate; 2 stigma undivided [or 3-lobed] ; style 1, elongate, linear,

persistent; ovary unilocular, with 3 parietal placentae; ovules 6-30, ortho-

tropous. Fruit a 3-valved, loculicidal capsule; seeds ovoid or globose,

reticulate-scrobiculate, with an apical "stopper" or "embryostegium," the

endosperm starchy, the embryo minute and apical. Type species: M.
fluviatilis Aublet. ("Aboriginal American name," according to Fernald;

perhaps related to the Mayaca or Mahica region of Brazil, according to

Lourteig, 1952.) —Bogmoss.

A genus of four species (Lourteig, 1952), three of these in tropical and

warm- temperate America and one (M. Bautnii Giirke) in southern Africa

(Angola, Zaire, Zambia). One or two (?) species are found in our area:

M. fluviatilis Aublet (including M. Aubletii Michx.?) occurs on the

Coastal Plain of the southeastern United States (North Carolina to Florida,

west to eastern Texas 3
), in the West Indies and Central America, and in

South America, south to Bolivia, northeastern Argentina, and Uruguay.

It grows submersed or floating in water or creeping on soil or moss mats at

margins of ditches, streams, ponds, lakes, swamps, and bogs.

Lourteig, the most recent reviser of the genus, recognizes only 4 species,

other workers as many as 10. Such differences in taxonomic opinion derive

in part from the great phenotypic plasticity of the bogmosses in response

Like many aquatic genera, Mayaca shows great variation between

emersed and terrestrial forms. Submersed plants of M. fluviatilis, for ex-

2 A specimen of Mayaca from Wayne Co., Georgia (W. H. Duncan 7861, gh) bears

the statement "ovary usually 3 carpellate (occasionally 4 or 5 carpellate) with usu-

ally 3 (occasionally 4 or 5) parietal placentae." The occurrence

flowers in Mayaca seems not to have been noted in literature.
3

Reports oi l dating back to Pursh, are a
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:•

(M. Aubletii): a, apical part of

< 1 ; b, flower bud with subtending bract,

X 3; d, flower, X 6; e, flower in vertical

section, X 6; f, adaxial side of stamen —note dehiscence by apical pore, X 20,

g, lateral view of stamen, X 20; h, cross section of stamen at level shown in

"g," anther locules in black, vascular bundle in dots, X 25; i, gynoecium in

vertical section, one parietal placenta in section, one uncut —note orthotropous

ovules and stylar canal, X 20; j, nearly mature capsule, X 5 ; k, dehisced cap-

sule —note remains of placentae on valve, X 6 ; 1, seed, the micropyle up, X
25; m, seed in vertical sect! hutched horizontally, inner

integument forming "stopper" hatched vertically, endosperm evenly stippled, em-
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ample, tend to have elongate stems with long-tapering, translucent,

obviously spirally arranged leaves, while emersed plants generally have
short stems with shorter, thicker, very closely imbricated leaves. Sub-
mersed forms have a thicker endodermis and a greater amount of aeren-

chyma than do emersed forms. Mayaca in the southeastern United States

should be studied under controlled conditions to determine whether M.
fluviatilis is the only representative of the genus there, as Lourteig con-

cluded, or whether M. Aubletii is distinct, as claimed by some. The two
taxa have been supposed to be distinguishable on the basis of weak, trail-

ing, often submerged stems usually more than 40 cm. long in M. fluviatilis

versus tufted or matted emersed stems only 2-20 cm. long in M. Aubletii;

leaves 4-20 mm. long vs. 3-5 mm. long; pedicels shorter than the leaves

vs. longer than the leaves; and capsules oblong-ellipsoid, nearly twice as

long as broad, vs. subglobose or ovoid, nearly as broad as long. At least

some of these characteristics are known to be environmentally influenced.

Of basic taxonomic value in Mayaca is the variation in the mode of

dehiscence of the anthers, which open through an apical or subapical pore

or slit (M. fluviatilis) or through an apical tube (M. longipes, M. Sello-

wiana) or cup (M. Baumii). A detailed developmental study of the

stamens of M. fluviatilis is needed to determine whether the anthers are

indeed 2-sporangiate and thus different from the usual 4-sporangiate condi-

tion in Mayaca, a claim made by Horn af Rantzien but denied by Lourteig

(1952). Kenneth R. Robertson, in a series of freehand sections made for

Figure 1, found "no evidence of four locules" (C. E. Wood, in litt.). The
Mayacaceae are unknown cytologically and embryologically.

The broadly ovate bract subtending each pedicel splits longitudinally

into halves when it is still relatively young, often even before the pedicel

elongates fully. Literature reports of the pedicels of Mayaca being

6/bracteate at the base derive from misinterpretation.

Pollination mechanisms in Mayaca have been little investigated. Uphof

(1933) noted no insect visitors to the flowers of M. fluviatilis in Florida

and suggested the possibility of anemophily. He reported fruit develop-

ment both from aerial and from submersed cleistogamous flowers.

The seeds of Mayaca are characterized by an "embryostegium" (or

"stopper") at their micropylar end (Figure 1, k-1). This structure, just

distal to the embryo, is apparently developed from the inner integument,

the growth of which exceeds that of the outer. The cells of the "stopper"

are thinner walled than those of the testa, which is formed from the outer

integument. Hamann (1961) suggests that disintegration of the "stopper"

may provide a canal for emergence of the seedling.

The seeds are dispersed, so far as is known, by water. In one experi-

ment (Ludwig), seeds of M. fluviatilis germinated promptly in water after

six weeks of drying, but seeds kept submerged had not begun to germinate

even after twelve weeks.

Mayaca fluviatilis and perhaps other species of the genus fare poorly in

competition with other plants.

Mayaca may rarely be used as an aquarium plant. Other than this, the

genus has no economic importance.
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